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Electronic Supplementary Material (ESI) for RSC Advances. This journal is © The Royal Society of Chemistry 2018 Figure S1 . Observation of the various types of patterned nanochannels filled with a 1 mg/mL aqueous solution of the fluorescein sodium salt and observed under a confocal microscope. Arrays of nanochannels with pitches of (A) 10 μm and (B) 15 μm are shown. (C) A mesh type nanochannel network with a 10 μm pitch. (D) Nanochannel preparation over a large area (450 μm × 450 μm, with a pitch of 25 μm). Table S1 . Experimental measurements and SEM images showing the effect of substrate (stage) velocity on the nanochannel width at a fixed aspect ratio (~1). As the velocity is increased, the nanochannel width decreases, while the aspect ratio is maintained 3 Table S2 . Experimental measurements and SEM images showing the effect of the spinning distance on the nanochannel width the height-to-width ratio. As the spinning distance is increased, the nanochannel width decreases and the height-to-width ratio of the cross-sectional shape gets closer to 1, which represents a circular cross section. A wider nanochannel with a smaller height-to-width ratio indicates a flat cross section To confirm the properties of the nanochannels, the experimental and theoretical capillary filling speeds (slopes of the Lucas-Washburn law, m from Equation 2 in the main text) of a glycerol solution from four different types of nanochannel were compared. To calculate the capillary filling speeds, following Equations S1-S9 were employed.
The capillary filling process is governed by the balance between the surface tension force at the liquid-air interface and the traction force on the channel wall. ( 1) where , and . Here, and are the surface tension, viscosity
and the penetration length, respectively. and are the partial perimeter of cross section of the channel and the contact angle of liquid on the corresponding channel wall, respectively. is the dimensionless hydraulic resistance, which is defined by
The dimensionless velocity satisfies the quasi-steady Stokes equation.
with boundary condition at the channel wall ( , where and are the dimensionless coordinates scaled = 0 ∂Ω)
with the characteristic length scale of the channel. The penetration length can be obtained as a function of time by solving Equation S1.
= 2 #( 4)
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The dimensionless compactness is defined by , where and are the perimeter and area of the cross section 2 / of the channel, respectively.
For the circular channel, (channel radius) and the dimensionless velocity field can be obtained = analytically.
And, the corresponding hydraulic resistance is and . Then, Equation S4 becomes the = 8 = 2 cos Washburn equation for the circular channel.
= cos
#( 6)
However, for a semi-ellipsoidal channel (see Figure S2 (a)), all parameters should be calculated numerically including the velocity field.
= ∑ cos = ( 1 cos 1 + 2 cos 2 ),# ( 7) where , and with . The compactness is expressed as a function
The numerically obtained is also a function of (see also Figure S2 
